Renal denervation enhances GABA-ergic input into the PVN leading to blood pressure lowering in chronic kidney disease.
Sympathoexcitation plays an important role in the pathogenesis of hypertension in patients with chronic kidney disease (CKD). The paraventricular nucleus of the hypothalamus (PVN) in the brain controls sympathetic outflow through γ-amino butyric acid (GABA)-ergic mechanisms. Renal denervation (RDN) exerts a long-term antihypertensive effect in hypertension with CKD; however, the effects of RDN on sympathetic nerve activity and GABA-ergic modulation in the PVN are not clear. We aimed to elucidate whether RDN modulates sympathetic outflow through GABA-ergic mechanisms in the PVN in hypertensive mice with CKD. In 5/6-nephrectomized male Institute of Cancer Research mice (Nx) at 4 weeks after nephrectomy, systolic blood pressure (SBP) was significantly increased, accompanied by sympathoexcitation. The Nx-mice underwent RDN or sham operation, and the mice were divided into three groups (Control, Nx-Sham, and Nx-RDN). At 2 weeks after RDN, SBP was significantly decreased and urinary sodium excretion was increased in Nx-RDN compared with Nx-Sham. Urinary norepinephrine excretion (uNE) levels did not differ significantly between Nx-RDN and Nx-Sham. At 6 weeks after RDN, SBP continued to decrease and uNE levels also decreased in Nx-RDN compared with Nx-Sham. Bicuculline microinjection into the PVN increased mean arterial pressure and lumbar sympathetic nerve activity in all groups. The pressor responses and change in lumbar sympathetic nerve activity were significantly attenuated in Nx-Sham, but were enhanced in Nx-RDN at 6 weeks after RDN. The findings from the present study indicate that RDN has a prolonged antihypertensive effect and, at least in the late phase, decreases sympathetic nerve activity in association with enhanced GABA-ergic input into the PVN in mice with CKD.